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(54) Deformabfetube 

(57) A detom«ae tube ha* a wal wtich corrprises 

arwrtxrolB^.toroHaJcrhelc^ 

leest pe/tty deformed In reeponse to deformation of the 



tube in radial andfor a^ directions. 
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Dascrtpflcn 

Bfldground of the frw^ftfem 

[0891] Tho cnvenfion rdalcs to a deformsblo tuba 9 

[0092] Qtefoo^fromUSpotemcpcti^ 

3,353.599 and 5,014,779 to Insert a corrugated tuba 

into too weQbcro of en underground borehole and to 

o$jond tho tubo ofownheto into q tubular shapa, 

[0333] US patent epscOteatton Na 5,366,012 d'a- fo 

ctoscs tha expansion cJ a dotted pJpa of whxh the stats 

open up as o r esu3 of tho expansion so as Co reduce tho 

fccSaJ torcc3 needed to o^crtd the pjpo. 

[0033] Tho use o3 slotted or fcnttteJDy corrugated pipes 

hoo fro cCsofcantego Oat fro ©sanded pipes hsvo a »s 

Ended meehsrecal strength, 

[6G25] bflcntdtortdpati^cppCcGS^ 

WO eaffiOSS lEst&rses to a$rots!nne3OTiznsfo3ed 

cy&ttfrfcQl pJpo by mesns of cn caqots!Qn mattfrd. 

(Q30S] A<£3CJ&on£^c4thota^CB^^ 

to that forces to Gjqsand tho pips oro rc&fivsSy high end 

^Ihop^ccTGrccteasarGsufttf 

CS8, 

[0307] R io en object of tho present tnven^on to oflev*- 
ato 8ho dsaaVantages of foe tetewn technfoues and to 23 
provide a robust and deformabto tubo which can bo 
oxpanded or ctfierwtso deformed by icing a rdaSvety 
low deformation tore©. 

[9GC3] Tho dGformabJa tube accenfing to tha irw&ntian 
thereto comprises a waD which cs oft tessa party Corntsd 
by a number of tubufes. wherein attcsstcrofubulotoat 
kx^ pertly deforined in reepcrra ^ 
tuba. 

Ttodcformdfonmayfo^ 
change- of tfto orbLtor chspo of tho tubuJeo, which 
requires prirtctpeSy benolng torces which are eignffi- 
csntSy lower than the tertston forces that ore reared to <o 
expend Q tubuter cy&tdrfca) p<pa. 
[0010] ft may b© required to obtain a tube which can 
be deformed easily in an aria! or in a radial tfirectoi or 
in bcSh tfrecttcrts. A rafieSy dsformib5o tubo fe useful V 
thotubofefor oconipJo to bo i^ cn c3 andter pas «a 
product tub2ng which btobo tasrtcdbtSQrciatfcnsry 
narrow ond Erreguterty chspsd imdcrgrcurtd weCbora 
An oatafiy ctetomsbb tubo b useSuJ ft tho tubofeapro- 
ductten Cncr crtubSng, a wca caefngcr c3rawc!ltubuter 
which to tre&fled in a compac£rtg reservoir where share so 
is a rfeSt of bucSfing of tho wsD tubuJaroasaresuacftha 
oornpoefcon prooosR 
[0011] NQrc^ydoCorrrcttQtute 
(erred truths widths tubals^ 
by q series of axis! tubuJco which cech Gdcnd fn q cfirec- © 
tton substantially paroflci to a tongSw&ial axis of tho 
tubo ouch that upon a raflal defbrittaitoncffltatubathe 
axial tubules are at least partly deformed. 



[0012] H an aridly deformdMe tube is required a is 
preferred thatfltowailoffootubafeet teact party 
formed by a series of toroidal tubules which attend in a 
sub3£r*3afyo!rcu5£jo^ 

of the tube 6uch Chat upon aria! deformation of tha tuba 
8k> toroidal tubules cro at least parfly flattened or otficr- 
wis© deformed. 

[0013] If a tubo is required which is both axiafiy end 
retfaDy c^orrnaWo, it is preferred that tha wafl of tho 
tube £3 at least pertly formed by ©no or mora heSccl 
tubules which extend in a substantially helical direction 
wffli respect to a longitudSnd oris of tha Cuba such fast 
upon dofonTmton erf tho Uibo In a (freefcen which b cri- 
ented at an angle relative to o (ongSutSnal drecSon of 
each of tho hs£csJ tubules, at tsast orto of tho heEcal 
tubules bdefonrcd. 

pJOic] Tha tubuses may bo ncdo of a mdol, plastic, 
rubber cr oshsr Bc£ertei end rioy bo weeded, braaid. 
bonded or otherwise scoured to eclaosnt tubu3es or 
other pesrto of tfto wen of §w tuba 
[Ooi sj Tha tubuses may before oaya n aton have q 
fo!dsd, cyftndricat. dEpttcal or pr tsm atic shspa and may 
as a result of tho O3^>ensjon bo urrfoMed or flattened fcnto 
an cEp2ical. cyfindrccai or prismatic t^spa 
[001 S] Sutebly. tha tubuiss conJain at tha outer 
periphery of ttio tubo openings or waak Q«fls which 
open up cs a resuft of tho deformation process such ©tat 
one or mors fluids are squaezed from the interior cJ the 
tubules Into tha space surrounding the tuba. 
[0017] In that ca60 the fluids that are squeezed from 
Oio interior of tho tubules may contain one or mora 
cherrteala, such as a chsrrccal treatment fluid or com- 
penento of a faped cement slurry or u unpor un te of a 
curing agent which components cro enry rrtaed when 
or after they hewo boon esuoozed out of tho tubuSaa. 

[0018] Tha Invention w3l be descrfbed In more detail 
and by way of aaampie wKh reference to tha ecccrnpa- 
nyeng drcwirigs.tn which 

Fig. 1 is a cross-axial sectional vtew of a tuba both 
before end after expansion, wfcoh tuba has a ws3 
that is mado of a series of awal tubules whfch aro 
cyandrtcaJ beforo oapensfon end cHiptol after 
ea^sndon; 

Rg. 2 £s a crcss-axfe! sectional view of a tubo bo3i 
botero and after cs^ansion, wWch tubo hoc a wall 
frst comprises a series of axfaJ tubu3ea which aro 
pnsmatic before expansion and eOiptrcsJ after 
axpansonc 

Rg. 3 is a cfosrxadal sectional view of a tubo bcGi 
before and after expansion, which tuba has a wall 
tftat is mado of a series of anal tubuses wh3ch aro 
c^pfccal both beforo and after a^anstan; 
Rg. a is q crosa-cudal sest iond view of a tuba 
before expansion where tha wail of tha tuba com- 
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press a series of ores) tubules end Ota tuba is 
folded into a substentiaBy fet shape bevoro ft is 
unStfded end expanded; 

Rg.5bQ tongKvrfTtd eecftmd view of Q tuba 
which comprises a won that is msda of a scries oJ 9 
toroStfeJ tubuteo; 

Rg. 6 fe an enlarged ds&D showing flte cyflndrtcfiJ 
ehapa of throe d iho torocdal tubutes that aro enctr- 
ded in Rg. 5; 

Rg. 7 Is q fcrngftuclnal sectional vier^ of the tuba c3 io 
Rg. 5 after ariaS compression of the tube; 
Rg. 8 b an erferged dsfe3 showing tho eTiptal 
chapo d fhroo cJ Ota Coroctfc! tubuloa that oro encir- 
cled tn Rg. 7; 

Rg. 8 b q cross-ashi seated vfew cJ a rafiaDy io 
a$3tdebJo tubo comprising cot oriel cr hcScd 
tubuleabo^bc&ro end Gtoosnne^dttto&ibo; 
Rg. 10 b o onocDfi3J GGcfcmd vfcw cJ on uno 
pcjtdcdtubocf which OtowaQ comjjrfscsQGcrfsscJ 
fe^tubidcowhichurfSrabitoacyi^^ so 
cfurtrtg Cha prcceso cJ cjapntsDng fiio tuba; 
Rg. 11 b a csc23<jtfal tseceonal uto cJ ancSter 
unaqxatc^tuboccnfcnt^ 
prbco o scneo ol (bided tubas which unCott fctto q 
cy&trirtccJ shapo during tha pnwass c? aapantflng as 
the tubo; end 

Rg. 12 io q cross-arial sectional view c3 on urot- 
patded tuba which Coids open during thaaj^an^on 
process end which ocmprbaa a tubule which acts 
os a piastre henga end which is Rattened cs a rebuff so 
ol tha expansion process. 

Ifrgfrrited descrMan rf the, faffiafaa 

[0919] Referring now to Rg. 1 therotochownatube 1 as 
In o cySndricol weDzsro ct cOter cavity 2, which tuba 1 
tea a waD fltst b mado up cJ a oeri C3 cJ arid tuSntaS 
which cio cub3tcnSc3y cylindrical boCero axpansten cJ 
the tube 1 and elliptical after eapaiiston of flte tube 1 to 
on enlarged cfemsaer, as iEus&ated by reference <o 
numeral 3B. 

[0020] Trio tube 1 can bo expanded by an expansion 
rnandrd (rto2 shown) cr by increasing tho hydraulic 
pressure bi Ota Interior 4 cJ tfta Cuba 1. As o rcsutt cJ the 
tj g Kji a on process tho tubuloo 3 oro subject to a bend- <a 
trig procGsa go that reSetfveJy tow tcrccscro required, 
p^aij t? tho tubules 8 ere mado c? stcd or artotfter 
mctel ten Q b preferred Oral tho tubu^3cro6tntercd. 
weeded cr brazed together oiong ©to length cJ tho orccs 
3 whsrs foa fcbu3es 3 touch each other. so 
(0032] (7 the tubuSes 3 have an impermeable w&fl and 
tho tubo 1 b used temporarily tn tho cavity 2. tor cxenv 
pJo to provtdo o temporary seal, fren tho tuba 1 can bo 
redidJy contracted again by pumping a high pressure 
fluid into tho interiors 6 d tho tubuJes 3. which wO es 
mduco tho fattened tubulos 3B Co rcsurno thdr tubutar 
ehspa, so thai fits tubal rtcSal ehrinte ond can ba eas- 
ily removed from the cavity 2. 



10023] tftho Cuba 1 te to boused permensrtfly in ma 
cavity 2, tor eaampSaathotubo 1 fetobousedcsawdl 
coairtg, then at least coma cJ (ho tubuleo 3 may bo fQed 
wfth Rcpifd ajmponerto ol a cemsni ehnry cr cfrsr cur- 
Eng agent such as a s3tccrto gel ond Ota cuter weil of 
Otoso tubules mjy contain op enin gs 7. cr weak cjKfls 
which aro opened as a result oJ tho ©tpanoicn process, 
via which said Equfd o crnpar t arfe are ec^tsazed Intone 
surrounding anmdar epaco 8 surrcuntfng tha ojqffirtdsd 
tuba 1 and tho Equid components mot up ond cure to o 
hardened cement cJEcona or other cured ccaJing oom- 
pos i Sc n . 

18024] Rg. 2 Dustrotea on rJtcrnctfvo embocSmcnt of 
tha dsCcrmabia tuba according to Ota inventen. TWs 
tuba 8 b also rofafly de^nrcbb end ccmprbeo o 
ccrics cJ tubuie3 10 which cro prfcrrotte bcCcro c^tcn^ 
c3cn ond c^pUcol afler oQEstittn, os Oicsrated by rcJsr* 
cnsonumsrEj D03. 

£3025] TrtatybuJeslOOTOTcrtgcde^ 
oCeJtotolcrt^fiu^nalQmoll QtOtoccnSooJfitotubo 
9. The tubuJea 10 oro msdo d C3©s3 cr crtofiter md^l 
end era cormectsd to each cJhsr by ton^tuo^nsiwsided, 
brazed or entered bonds 11. 
^026] Rg. 3 chowo yd onoJher Gmbod5mertt of tho 
c&orm£b3e tubo cocenflng to fro irsvert&m. In wWchfiw 
Oibo 1 2 fe recSaBy de!brmab3o ond comprises a 6eric3cf 
tubuses 13 wh3ch ero c^ptol bs3oro end which hsvo on 
GOipticct Qtmc3i imonedi shape efter rct£sl aspsrekn 
of the tuba 12. 

[0027] mthbemboc^n^tftotubuieo 13defvormtrcm 
a first effiptccd ohepo. Cuotrotcd by rcJcrcnco numeral 
13A In which Ota largest width c? Oio cKpScsS tubu3es 
13A has a rafieJ criema&m into a ceoend cJEpacel 
chepc iCustrotcd by reference rtumercJ13Bbt which Bio 
toTBcat wJdih c? ©to ca^pScd CubuJco 13A hco a tengen- 
^ n^*o fi^ith?^ 

C0028] Referring now to Rg. 4 tttao b cfcown a 

detormoblo tubo 14 which ccmprfeso a oeriso cf ariaJ 

tuhuiss 15, whereSn (wo pairs cJ tubuJea ea eppostte 

eidss cJ the tuba 14 ere biteroortnected by ptes& 

hmgssl&TrKSop&stfcWrtg^ 

be stored and transported in o flattened shape ag. 

arourtd a reeJtrtg drum (psX chown). 

[J028] \ftmcn0tatuba14butounrce2edfrOTeie 

rocSng drum a can bo brought btfo o cySndricsl shepo 

by a guide tend (not dtown). 0 iho tuba 14 b to be 

used trtsWo a we3 cr bisldo onotttsr tubu&r ©to cyOrtdrl- 

cd tubo 14 tetai reded into tho wdlbcrocrtofofcricr 

of ^ c^ tubu^ crrf a^indcd Cor 

tng a high pressure ftuW mto the Interior 17 of the tube 

14. 

10030] TrrcirtrtioJIy flatten^ 

tn Rg. 4 oitows en cosy ccorego and trencpert c3 the 

tube 14, eg. on a small diameter reeling drum, during 

Oto manufacturing stage- and during transport from She 

rramiCeo&xn^t^tothoc&^ 

used. 

[0031] Rgures 5. 6, 7 end 8 stow yet another embed- 
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Imsm of the dekmotto tuba coocrdSng to tho invention 
In which tho tubufes 18A. B havo q toroidal shcpo In 

(6032] IhQhto 19 Gho^tnFfc 5 can to a produc- 
tion finer in a compacting c3 a gas bearing formation, s 
tthcro QO chesn In (fctoD Cn Rg. 6 tho toroidal tubulos 
leiVhiweaQ/i^a^ycyCmfnMehs^ Intheccrftg- 
umtcn stean in Rg. 7 Oio tube 19 has aaaDy con- 
tracted co that fto icrt^h b 18% extorter than its crigireJ 
length cttown In Rg.& 10 
[0033] As a resuS d Ota aria! ccntrcction of the tubs 
19thotubuJc3l8B6hci?ninRg. 7 havo beon deformed 
too cn dlgrfrcd chapo, os b chesm in mcro detail En Rg. 
8. 

RefemngitowtoRg.OOtsrobefco^ » 
20 tsttch c o^rtded wrOtin q tscCbcro 21 crc3tercav- 

ggSSSJ Tho too SO rco o cdl Otaf coraprissa da 
tubulco 23. 2<J. 25. 2& 27 crtd 28 oh*ch astend In on 
qhc5 or tidied corfc53OT£cn rcJafivo Co Oto tongitutfTcS £0 
QKb 0 cJ Oto tubo SO. 

tCSSQ] Ao£catitubu^23.24.25.28.27ard28are 
inlcnxnnocCed c2eng their tengOi by dcngatowe!d332. 
Piastre hingca 22 oro located In tfto woto of tho tubules 
23-28 £3bcChcidC3C} each tseM 32. s 
[C^37j Tho uno^nntfed tube 20 b (^tosm at tho cen- 
tred thoctafog. Tho cor unamended tubulC3 23-28 
Gach havo tho Conn d a pio sector ond ortfy o rrfrtcr gsp 
80 b present between edjecati tubules 23-28. To 
caqpartd tho tubo 20 a pressurized fluid te pumped into so 
tho gepo 30 wh5ch wt3 frtduco tho tubo 20 to Gsgxandunffl 
Ota we£s c3 Oto tubules 23-28 cro stretched and/or Ote 
cuter tsedts cJ tho tubuJss 23B-28B aro pressed against 
thoweSbcro21. 

[effi^S Tho vtfumo<£Kc^ tubo 
bi Rg. 9 b attrecSvo 0 Oto &to 20 b Cn bo inserted Into 
Oto wcCbcre 21 via o rtenrro cuch C3 o email 
diameter production Cubing. FurOtcrmcro tho internal 
vtfumo c? tho unojqpanded tubules 23-28 b re^rtfvefy 
large whereas the internal volume cJ Oto espanded 
tubuJcs 23B-28B te rdathfdy email co that H thowcEsot 
tho cuter circurrtf crones cJ Oto SubuJs3 23-28 aro perfo- 
rated or become during expanaton cOterwise fluid per- 
mssblQ q v£fit$ty brgo vdumo c3 fords b cqucozed 
from ©to Interior cJ tho tubutes 23-28 into tho surround- 
irtg crutiiJito crtd/or CcrmcSion, 
(P&J tnihbi^ardcffSvefylaigQVoa^ 
agent endfor treatment ftufd can bo Injected into the 
cmnuto ourrcumCng tho tubo 20 ortcVbr tho (ormafion 
31 swrountf3ngetoefeCbcre2l. 
[0306] Tno ontGrnaUy pamsabJo tuba 20 b very oat- 
ctto to Jnject Crccjtmcnl fluid3 bCo an imdergicund for- 
mation 31 which comprfoco cicrtg tho tenant d tho 
aeCbcre2l teycrs cJ vcry5ng psrmeab3ily. W the cuter 
waCs of tho tubutes 23-28 hrafo a (s£gn3ican3yto»aftcd 
pemtcabaity ?hcn mo cwroundtng tormafion 27, Otsn, 
03 seen as Oto carter aaQ cJ tho tubulea 22B-26B Is 
pressed against the wdfcoro 21. a relatively ccrtstent 



flux o) treatment fluid be squeezed into tho various 
agmunding torma£on tayers eo &Pi Oto risk of injec£on 
of crcatmortt fluid mainly into tho permodtto forma&m 
teysJoejtdbyiiflfislrtgcJIess perms^e layers b mW- 
mized. 

[0041] Hthotubo20buscdccatnsatmomftuMb^ 
fori tod tften tho outer oaCs cJ £he tubuses 23-28 may 
be rredo of a psrmssbte rubber ertd/cr a fabric and Ots 
inner nolb cJ tho tubules 23-28 which bco tho mtcrior 
30 of tfto tube 30 may be made of on impsnnGatto rub- 
ber. Ato injection d Ote treatmsrfl fluife the pressure In 
Oto Warier 30 of Oto tubo 20 may be reduced eo that Oto 
tubo 20 rcolaDy contrccta and can bo removed from Oto 
borehole. 

(0002) Instead drfo^^ tho tuba ^ to ccrCrEctcto 
fa££> hstfo boon injected into Oto tomidfen Oio tuba 20 
may bo cBossd to hndsn Cn Oto ©sanded pcd&m 
ccslita? Oo tscQicro 21 by bs^rcgnaCng to fctote or 
oOter material wiflt a efowly curbtg cpoay or ciher piastre 
oompc^Scn, t» thca Oto ccfcSccd tubo 20 Stenccrvoo 
asac^CnsT. 

{Q843] The tubo 20 ondOie tubo ccnTiginBficrcsshosfn 
in Rgs. 1 -4 may eteo havo walb Ota* cro msdo oJ a devo 
matorial. tn that coso tho tubo may bo osponded by on 
©$jare!cn cono or by a balloon that b Inflated In Ota 
interior of Oto tubo. 

[0O04| Sstco Oto ssvo material Otat Oton Cormo Oto 
ttafla oj tubules Is matn3y bent and nos or rtatfiy 
stretched the sieve opening size wfl3 remain teJrty con- 
stant coring tho oiqpansion process Tho expanded &zbe 
cf c^evo material Oton serves as a flfesr Oiat prcvento 
SETdartdc^ecJamatertete to enter Oto wsSboro21. 
[0043] The retfiaDy e^andable tube 20 end tho ether 
rocSaBy cs^andiblo tubo cori3igura€on3 c^tcwn in Rgs. 
53 i^n^Qtobomaitod«ubuJC323-28t^h^Qror^^ 
cJa Ru5d inTpermsdWo material, cuch C3 etod nhich 
enly t&amz Q Oio prcssuro in thobx2ericra)c30totubo 
CDtcccd3 o pn>€0i bveL In Otat case Oto tubo may bo 
Installed as a production tubing K/Wch esrves as a 
cteanftcte toRSf-cut preventer which eigi£mte and seats 
of Oto ertmdus syrrcurtding tho production tubbtg if a 
Ko^-cul occurs. Tho radially expandaMo tubo ccnSgu- 
ration sho«n In Bq. 9 can also be used as a driQ string, 
tn that case drflSng mud b pumpod Oticugh tho interior 
45 of tho tubuJes 23A-28A during (Jrinirtg. At tho end of a 
drtSng cycte high preoauro flufd b Injected into Oto Irtio- 
rioT 30 c? Oto tubo 20 go (hat Oto tubo 20 bcnpzuded 
a^mst tho bcrehoio sail 21 and Coma a Enaig of Oto 
wcSbcro end mo c£rQ bit and ctemhoto mofcr asoemtfy 
50 b puDed to Oie eurtece by a t&eflne or colled tubing 
passing Orough tho interior 30 of the tube 8) end also 
serves as cn capansion cone. 
[CC4S] H crtry minor aqpensien of Oto tubo io required 
Oten tho \yeil cJ Che tubo may be provided wan cn5y cno 
sa or a fe» aaal or hcScal tubute 

rjoooT] tho oalb cJ Oto tubo 20 or Oto carter rctfiafly 
GspsndebJo configurations oro mado d a rubber or 
ether ebsticany detormaWe material then Ota expanded 
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tubo may serve cs a h5gh egyansson packer or bridge 

[0048] !4^b3i^derctm^tha!HG>QtubuJe3 are ori- 
ented in en sjsa! direction q rnfiaDy dsSomtsWo tubo wQ 
bo obtained. 0 tho tub u l es cro oriented tn a ©rcurrrferen- 
fcJ (Erection os chewn In Rga 5-8 then on ariatfy 
detorrnabJe tubs nSO bo obtadnsd. 
[00*9) II (no tubules are oriented in a heScal ejection 
tho tubo will bo rtSormebio both m aria! end fEdBal 
<£rccflcro end ©ra pilch cn#o of ©to hc5cal configura- 
tion d Cha tubules wCl ©ien Influence foa degree In 
which tho tubo is oxfe^ty or rccCslfy detorrnabJe. 
[0050] Rg.10ohcwBaccrflgur£^whero^ 
comprises d weJI thaS oort^sts of a aeries of axtel toida- 
b!o tubules 41. 

[0031] Dthotubu!c3 41 cront^cJ 
cro trtacoroxscicd cido by tido atong ©tdr length by 
aid w£d3 42. Ecch tubuk 41 cBmprfces at tho cuter 
c uw i fcjeflco of fro tubo 40 a anglo ptesttc Nngo 43 
end t3 tho toner tircum^renco cJ tho tubo 40 o cot of 
tour pScstte hinges 44. 46, 48 and 47. Each of fossa 
ptesSte hinges 43^7 b farmed by mcchircng an ascJ 
groove In tho inner and/or cuter curtaco of tho wall of tho 
tubu2e4l. 

[0032] Theeet of tour plastic hinges 44-47 defines a 
wefl segment whero tho tubu8s3 41 can be totted 
towanfly to form o U- or dc3o-chcped recess 48 that 
tecco tho totertcr 49 c3 tho tubo 40. 
|0Q33] The tuba 40 te separated by dujtt^ 
rized fluid into the interiors 50 of tho tubuses 41 which 
ccueso ©to tubules to unfold by hotg^ng cbout tho plastic 
Wngsa ^347 so that tfta tubuses 41 each obtain a cyfin- 
drical ehepe (not shown). 

[CQS4J A3arc3^oJthoimWrtgof^tubuteG41tho 
tubo 40 obtains q larger csdcmoJ end inlcmoJ dSornctcr. 
fjSOSSl Rg. 11 chD30 crato &bo 81 which com- 
pibe3 ood^tt censbte of q scries cJ cwfcS CrfdsWo 
tuSatoK. 

{0056] W tho tubules 52 aro mods of steel then ©tsy 
era {merocratscted sido by £do along their length by 
oxteJ weids 53. Each tubuto 52 comprises both at tho 
cuter and tho inner drcumJcrencQ of tho tubo 51 a set of 
tour plastic hinges 54 that aro formed by machining 
oscJ grooves in tho inner atdtor cu2er curfece of Che 
wall of each tubuta 52. 

£0357] Ecch CGttf tour pJacSertfngGO 54 dsl^ 
Gsgmsnl whero ©to tubules &2 cat bo totted Inwardly to 
torm a O- or deSa-dcped recess 55 Stat faces efcter 
flto codcnoT 58 or ©to interior 57 of tho tubo 51 . 
[0358] "The tube 51 to emended by pumptog a pressu- 
rized fluid cnto tho interiors 58 of tho Cubito 51 which 
causes tho tubules 52 to untaSd by hinging cboul the 
pSastic hinges 54 so that the tubuses esch obtain a cyfov 
drical shape (not dtown). 

[0059] As a result of tho unfotfng of fro tubules tho 
ftftn 51 obtains a larger csdernal and internal dameter. 
[CCS0] Ftg. 12 shows Q tottabte tubo GO which com- 
prises at its lower side a single plastic hinge that is 



Conned by on aaeJ tubuSe 81 end at Ks upper Eds Q set 
of tour pJestte Kngss 62 that formed by rnschfrfng 
and grooves in the outer or inner anfeco c? ©to wcil of 
tho tubo GO. 

s [0031] Tho tour plastic hinges 62 dslino a dete- 
jfcpedfcceso63 otthouppatatfooffoQtuboeo.when 
the tube bmitstofdsdshspa 
[0032] Tho tube «JfeunfioMed by pumping a pressu- 
rized fluid into tho interior 64 of tho tube 60. TWo causes 

io the tubo to untold in foe drcctton of too arrowa Into tho 
cylindrical chspo which Cs IBustrated by tho broJcBn&tss 
60A Tho tubuto 81 then cots as a pfesfic hirtgo and 
cb3ain3 co o readt of tho undoing of tho aibo 63 tho 
eniptieaJ ehape whtoh Is BlusSrated bybrofeEnOnssSIA. 

is (0033] Thotubuio81 b noto of Q pJasScc^ dc^omv 
ebb irclcrfei (aoh co q tormdWo hSgh^Srcngth tow* 
oCoy or dud phnso cted gicdo. wKch cfco p^ovideo 
ftsKOdytothotuboSI In c&cundcrcn&J £tccCoji dur- 
ing tho urfb&rtg procedura After Oto unto!£ng proco- 

so euro a curing ogent may bo pumped Into tho fotforior65 
of tho c3$£c£) tubu3e 61 A to reinforce ©to tubub 61 A. 
The interior 85 of the tubule 61 may ajmprfeo derated 
encVcT hytfrcuEc conduits tor frorcmisskm of c^ctric 
end/cr hydrouEc power ondtor cigndo otong tho length 

ss of the tube. 

[0034] The embootmente of ©to detomebSo tube 
shown in tho ©tarings prcvido a tubo which ccn bo 
detormed easily and v^hich can be reded on a ree3rtg 
drum. The tube can be unreeled Crom the drum end 

so injected into an underground borehcJo ci other cavity in 
which the tube b to be used. Tho tobo b cub3Gquen3y 
detormed inside the borehcJe or oStsr cstftiy bychang- 
btg the Cubuter eh«pe of cne or more tubuies in ©to well 
d tho tubo. Tho dctormatton may trwcJvo ftottcrfng, 

S5 wCo^crctoc^tomtaticnof©wtubu^ 

1. A dstormsbSs tube having a wb3I which is at leost 
40 partly formed by a number of tu bu g e\ whereoi at 

tea^ one tubulo te at least partly deformed m 
response to deformation of ©to tube. 

2. Thedetorm^tubeofG^1,whercki©iew^of 
45 tho tubo fcert best per©y formed by a 

tubuSeo which each estend to a cSrccta aibotan* 
tfelly paraDd to a tongDu^nsI cotts cJ tho tuboozch 
thai upon a redsal dotormation of tho tubo fltoaxteJ 
tubuJeo oro at least parQy deformed. 

so 

3. ThedeforntdDietubeof c^ml, where^thew^of 
tho tube is at (east partSy tormed by a scries of torci- 
cid tubuJeo which extend in a oubstanttaOy circular 
c&ecllcn around d longitutCnaJ ante cJ 0t3 0/bo euch 

eg ©tat upon ana) detormafion of tho tubo tho toroldd 
tubuJcs cro at least party deformed. 

4. ThedetormaWetubeofctoiml, wherein the wafl of 
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the tube is at l ea s! partly formed by one or more 
heficai tubules which extend in a substantialty heG- 
cai (Erection w8h respect to a lorytucinal axis of 
the tube such thai upon deformation of the tube to a 
drection which re oriented at an angle relative to a 3 
tongfrrfn* drection of each of the helical tubules, 
at least one of the betel tubutes to at least partly 
deformed. 

5. The c^tonmatfe tube of daim l.wrter^ « 
the tube le at least partly farmed by a ntanber of 
substantially paraflel tubutes which are arranged 
side by side and are connected to each other. 

6. The defarmabte tube of daim 5. wherein the iff 
tubutes are made of metaJand the sides ofepeirof 
adjacent tubutes sOjetarttaay touch each omer and 
are sintered, welded, spot welded, brazed, bonded. 

or otherwise secured to each other. 

JO 

7. The detormabie tube of claim 5, wherein the 
tubules are made of a ptastfc or etastornaric mate- 
rial « a tabnc arid the sides d ac|acert 
substantialy touch each other and are bonded to 
each other. 25 

a The detormabie tube of daim 1, wherein before 
deformation the tut* trie 
tlaly cylindrical shape and deform Into a eubstan- 
tiaty et^pdcaJ or flattened shape m response to *> 
deformation of the tube. 

9. The detormabie tube of daim 1. wherein before 
delbfmation of the tube the tUaiesru^ a substan- 
tialy prismatic shape and deform irao a substan- 55 
tlaly flattened shape In response to detormalionof 
the tube. 

10. The detormabie tube of daim 1. wherein the 
tubules contain at the outer periphery of the tin <o 
cpenings or weak spots which open up as a result 

of the defor mati o n process such that one or more 
fluids are squeezed from the interior of the tubules 
tototwsjjacesurrouxfing the tube. 

45 

11. Trie c^fom^e tube of daim 10. where^ 

that are squeezed from the interior of the tubules 
contain one or more chemicals, such as compo- 
nents of a liquid cement slurry, compone. * of a 
curing agent or a chemical teatment fluid so 
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